I. Introduction
Groundnut (Arachis hypogea L.) is one of the most important legume crops of tropical and semi arid tropical countries, which provides edible oil and vegetable protein (FAO, 2010; ICRISAT, 1993) . The productivity of groundnut however, varies from 3500 kg/ha in the United States to less than 800 kg in Africa. Smallholder farmer groundnut yields are low, but encouraging yields have been achieved with improved production and postharvest practices on research stations (FAO, 2007) . Traditionally, the bulk of Zimbabwe's groundnut is produced by smallholder farmers and accordingly, any constraints that threaten groundnut are likely to impact negatively on the livelihoods of many rural households.
The agro climatic environment for groundnut production is very diverse and 70% of the crop area is under semi-arid tropics characterized by low and erratic rainfall. Improper pre-and post harvesting management techniques through inadequate drying and storage facilities are among the major constraints in producing quality groundnuts (Okello et al., 2010) . Groundnut is a semi perishable commodity; under unsuitable storage conditions may become inedible in less than a month due to molds, insects or development of undesirable flavor characteristics (Craufurd et al., 2006) . This has negatively affected the realization of high economic benefits from groundnut production in the region as well as increased veterinary and medical costs incurred after Aspergillus infections (Kaaya et al., 2006) .
The growth of Aspergillus spp and consequent aflatoxin production is dependent upon a number of factors such as temperature, humidity and kernel moisture content (Polixeni and Panagiota, 2008; Mutegi, 2010) . Groundnut crops growing in semi-arid climates where there is the likelihood of drought are particularly at risk to post-harvest contamination. Furthermore, high seed moisture content during storage also increases the risk of contamination (Bhatnagar et al., 2006) . The risk of contamination in groundnut increases along the marketing chain due to poor handling practices (Kaaya et al., 2006) . Smallholder and marginal farmers, especially in developing countries such as Zimbabwe cannot afford the agronomic costs that can reduce the incidence of Aspergillus spp contamination. Farmers' current production and post-harvest practices compounded by labour shortages and use of unimproved cultivars are likely to increase the chances of aflatoxin contamination. Chronic intake of aflatoxin in animals can lead to poor food intake and weight loss affecting market prices and quality of the meat products. In a study by Mutegi et al. (2012) , 37% of groundnuts and their products including peanut butter and peanut flour sampled from Nairobi, Nyanza and Western Kenya did not meet the 10 μg/kg total aflatoxin limit set by the Kenya Bureau of Standards (KEBS, 2007) . In Zimbabwe, the standard aflatoxin B level for grain for human consumption has been set at 5 ppm (Nziramasanga, 2014) . However, the majority of smallholder farmers, traders and consumers in the region are not currently aware of the Aspergillus pathogen invasion and aflatoxin contamination of food and feed. The need to study the prevalence of Aspergillus spp causing organisms and genotype resistance can provide necessary information for use in formulating and designing strategies to prevent or reduce future prevalence of the pathogen.
II. Materials and Methods

Groundnut sample collection
Harvested groundnut seed samples were collected from major drought-prone groundnut producing areas across Matabeleland province in Zimbabwe (Figure 1 ). Overall 33 composite samples of groundnuts were randomly collected from different markets of Hwange, Gwanda, Umzingwane, Insiza, Beitbridge, Matobo and information on varieties, post harvest practices, field history, and problems encountered in the season were collected. All the samples were collected in the dry season between July and October 2013. Collected samples consisted of raw shelled groundnut only that were kept in dry ice during transportation to the laboratory.
Figure1
. Selected drought prone districts of Matabeleland where shelled market groundut samples were collected.
Pathogen identification
Fungi were isolated using the direct plating method in petri dishes. Six hydrated seed samples from each location were sterilized using 70% ethanol for 2 minutes and placed in the V8 medium and stored at room temperature under 100% relative humidity for 21 days. Fungal pathogens were identified under a microscope × 100 using colonial morphology, fruiting bodies, mycelia and microscopic appearances and characterization (Clement et al., 2013).
Groundnut seed resistance to seed invasion and colonization
An investigation into available eleven groundnut genotypes from the Crop Breeding Institute (CBI) in Zimbabwe and Seed-Co Zimbabwe was done to evaluate them for resistance to Aspergillus invasion and colonization ( Table 1 ). The in vitro inoculation method was used for screening groundnut resistance using invasion and colonization indices for A. flavus and A. parasiticus the most devastating of the aflatoxigenic fungi. Six hydrated seed samples per cultivar were surface sterilized using 70% ethanol solution for 2 minutes prior to inoculation and colonization with a standardized conidial suspension of the two aflatoxigenic Aspergillus species: A. flavus and A. parasiticus. The seeds were kept at room temperature at 100% relative humidity for 14 days. Qualitative observations were made from each Petri dish for genotype resistance to seed colonization and invasion by the aflatoxigenic fungi. All data we analysised using descriptive stastics. 
III. Results
Prevalence of aflatoxigenic Aspergillus species
From the collected samples, a total of eight different Aspergillus species were positively identified and these included A. flavus and A. parasiticus as potent aflatoxin producers (Figure 1) . However, other pathogens identified included A. terrens, A. Oryzae, A. tamari, A. niger, A. nidulani and Rhizopus spp across the various markets ( Table 2) . The number of the fingal species identified in the various markets showed greater preponderance of Rhizopus spp. Hwange markets had the greatest microbial species diversity whereas Insiza had the least (Table  2) .
Groundnut seed resistance to seed invasion and colonisation
Eleven groundnut genotypes were tested for seed resistance, invasion and colonization by A. flavus and A. parasiticus isolates from the local markets. Based on infection progression for the test genotypes for the two aflatoxigenic Aspergillus species; A. flavus and A.parasiticus, the former was more aggressive developing on more genotypes at six and eight days (Figure 2) . No genotype was immune to Aspergillus spp infection and colonisation. Of the eleven ground nut genotypes tested, the varieties CG 7 and Mwenje took eight days to develop A. flavus. Similarly, IIanda and Nyanda took 8 days to develop A. parasiticus. Makulu red was the most susceptible variety with the least incubation periods across the two species (Table 3) . 
-No mycelia, Dev-Development of mycelia, Wt-White mycelia, B.G.-Black Green mycelia, Br.G-Bright Green mycelia Despite the fact that all varieties succumbed to infestation, the percentage colonization was variable. For A. flavus, genotypes Falcon, CG 7 and Nyanda were resistant using an arbitrary 50% cut off point. Aspergillus parasiticus had broad spectrum virulence overcoming all the test genotypes. 
IV. Discussion
Farmers' practices of production and handling of groundnut at pre-and post-harvest stages may have provided favorable conditions for outbreaks of fungi and their mycotoxins. The study showed that the most predominant genus Aspergillus accounted for seven different species in the culture media and this corraborates Ndungu et al. (2013) who noted that Aspergillus spp are the most ubiquitous groundnut fungi. Mixon and Rogers (1986) suggested that use of groundnut cultivars with resistance to seed invasion and colonization by toxigenic Aspergillus species would be an effective means of preventing aflatoxin contamination. A significant positive correlation between in vitro resistance and field resistance was observed (Mixon, 1986; ICRISAT, 1989) . The present study clearly demonstrated genotypic differences in the level of seed colonisation by A. flavus and A. parasiticus. The lack of effective resistance in the majority of test varieties could be indicative of a limited scope for selection for resistance breeding. Falcon, CG 7 and Nyanda showed some degree of in vitro resistance to seed colonisation by A. flavus, while susceptible to A. parasiticus. This could imply the seed resistance to two Aspergillus species is independent of each other. Furthermore, this could explain the fact that all genotypes were susceptible to Aspergillus parasiticus compared to Aspergillus flavus despite its slow colonisation rate. The resistance response of some genotypes, Falcon, CG 7 and Nyanda to in vitro seed colonisation by A. flavus in different screening experiments could be explained by the presence of certain seed coat features such as permeability, wax and tannin content (Mixon, 1986; Liang et al., 2003) .
V. Conclusions And Recommendations
The presence of aflatoxin-producing species of Aspergillus and other non aflatoxin producing species in foods and foodstuffs should be of great concern to the producers, sellers and consumers. There is very limited scope to breed for seed resistance from the available groundut varieties suggesting the need to prospect for new sources resistance. Future studies aimed at quantifying the aflatoxin levels in the collected samples using techniques such as High Pressure Liquid Chromatography (HPLC) are recommended.
